CLAIMS 



1 . (currently amended) A method for forming a semiconductor device comprising: 

providing a semiconductor substrat e ; 

forming an insulating layer on a surface of the a first semiconductor substrate; 
forming a first semiconductor layer comprising silicon and germanium over a 

second semiconductor substrate; 
providing forming a strained semiconductor layer comprising silicon over the first 

semiconductor layer on the insulating lay e r ; 
Ho.f i ning n <1 00> direction of the strain ed se m i co n ductor layer; adhering the first 

semiconductor layer to the insulating layer; 
cleaving through the first semiconductor layer; 
removing any remaining portion of the semiconductor layer; and 
forming a transistor on the strained semiconductor layer, wherein the transistor is 

aligned along the a <100> direction of the strained semiconductor layer. 

2. (original) The method of claim 1 , wherein the strained semiconductor layer is in a tensile 
stress state. 

3 - 6. (canceled) 

7. (currently amended) A method for forming a semiconductor device comprising: 
providing a semiconductor substrate; 
defining a <1 10> direction of the semiconductor substrate; 
forming an insulating layer on a surface of the semiconductor substrate; 
providing an at least partially relaxed silicon-germanium layer; 
fanning a silicon laver on the at least partially relaxed silicon-germanium layer 

form a pre-strained semiconductor layer- 
providing a pre - strainod semiconductor layer; 
defining a <100> direction of the pro strained s emiconductor layer; 
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bonding the a pre-strained semiconductor layer to the insulating layer, wherein the 
a <100> direction of the pre-strained semiconductor layer is aligned with 
the a <1 10> direction of the semiconductor substrate; 
removing the at least partially relaxed silicion g ermanium layer; and 
forming a transistor on the pre-strained semiconductor layer, wherein the 
transistor is aligned along the <100> direction of the pre-strained 
semiconductor layer. 

8. (canceled) 

9. (original) The method of claim 7, wherein the semiconductor device is characterized as 
being a silicon-on-insulator device. 

10. (original) The method of claim 7, wherein bonding of the pre-strained semiconductor 
layer to the insulating layer is performed by thermal wafer bonding. 

1 1 . (original) The method of claim 7, wherein forming a transistor on the pre-strained 
semiconductor layer comprises aligning a source/drain axis of the transistor along the <100> 
direction of the pre-strained semiconductor layer. 

12. (original) The method of claim 7, wherein forming a transistor on the pre-strained 
semiconductor layer comprises aligning a source/drain axis of the transistor perpendicular to the 
<100> direction of the pre-strained semiconductor layer. 

13 (canceled) 

1 4. (previously presented) A method for forming a semiconductor device comprising: 
providing a semiconductor substrate; 
defining a <1 10> direction of the semiconductor substrate; 
fonning an insulating layer on a surface of the semiconductor substrate; 
providing a pre-strained semiconductor layer on a SiGe layer; 
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defining a <100> direction of the pre-strained semiconductor layer; 

bonding the pre-strained semiconductor layer to the insulating layer, wherein the 
<100> of the pre-strained semiconductor layer is aligned with the <1 10> 
direction of the semiconductor substrate; 

cleaving the SiGe layer to leave a remaining portion of the SiGe layer on the pre- 
strained semiconductor layer; and 

removing the remaining portion of the SiGe layer after cleaving; and 

forming a transistor on the pre-strained semiconductor layer, wherein the 
transistor is aligned along the <100> direction of the pre-strained 
semiconductor layer. 

1 5. (currently amended) A method for forming a semiconductor device comprising: 

providing a semiconductor substrate; 

defining a crystal ori e ntatton - of - th e- scmicondu cto r sub s tra te^ 

forming an insulating layer on a surface of the semiconductor substrate; 

providing an at least partially relaxed silicon-germanium layer; and 

forming a silicon layer on the at least partially relaxed silicon-germanium layer to 

form a pre-strained semiconductor layer. 
providing a pre - strained semiconductor lay e r s 
defining a crystal orientation of t he pr e - strained s e miconductor layer; 
bonding the pre-strained semiconductor layer to the insulating layer, wherein the 
crystal orientation of the pre-strained semiconductor layer is not aligned 
with the crystal orientation of the semiconductor substrate; 
removing the at least partially relaxed silicon-germanium layer; and 
forming a transistor on the pre-strained semiconductor layer, wherein a 

source/drain axis of the transistor is aligned along the a crystal orientation 
of the pre-strained semiconductor layer that enhances current transport 
capability of a PMOS transistor . 

16. (canceled) 
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1 7. (original) The method of claim 1 5, wherein the semiconductor device is a silicon-on- 
insulator device. 

18. (canceled) 

1 9. (currently amended) The method of claim 1 5, wherein d e fining a the crystal orientation 
of the semiconductor substrate comprises de fining a <1 10> direction of the semiconductor 
substrate. 

20. (currently amended) The method of claim 15, wherein defining a the crystal orientation 
of the pre-strained semiconductor layer comprises defining a <100> direction of the pre-strained 
semiconductor layer. 

2 1 . (original) The method of claim 20, wherein forming a transistor on the pre-strained 
semiconductor layer comprises aligning a source/drain axis of the transistor along the <100> 
direction of the pre-strained semiconductor layer. 

22. (original) The method of claim 21 , wherein forming a transistor on the pre-strained 
semiconductor layer comprises aligning a source/drain axis of the transistor perpendicular to the 
<100> direction of the pre-strained semiconductor layer. 

23. (canceled). 

24. (currently amended) The method of claim 1 5, further comprising polishing the pre- 
strained semiconductor layer after cleaving through the at least partially relaxed silicon- 
germanium layer . 

25. (withdrawn) A semiconductor device comprising: 

a semiconductor substrate having a first crystal orientation; 

an insulating layer formed on a surface of the semiconductor substrate; and 
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a pre-strained semiconductor layer bonded to the insulating layer, the pre-strained 
semiconductor layer having transistors formed thereon, wherein channel 
regions of the transistors are aligned with a second crystal orientation, the 
second crystal orientation being different than the first crystal orientation. 

26. (withdrawn) The semiconductor device of claim 25, wherein the pre-strained 
semiconductor layer is in a tensile stress state. 

27. (withdrawn) The semiconductor device of claim 25, wherein the pre-strained 
semiconductor layer is formed by depositing a silicon layer on an at least partially relaxed 
silicon-germanium layer. 

28. (withdrawn) The semiconductor device of claim 25, wherein the second crystal 
orientation is along a natural cleave plane of the pre-strained semiconductor layer, and the first 
crystal orientation is aligned 45 degrees from the second crystal orientation. 

29. (withdrawn) The semiconductor device of claim 25, wherein the second crystal 
orientation is rotated 45 degrees from the first crystal orientation. 

30. (withdrawn) The semiconductor device of claim 25, wherein the channel regions of the 
transistors are aligned in a <100> direction. 

3 1 . (withdrawn) The semiconductor device of claim 25, wherein the semiconductor device is 
a silicon-on-insulator device. 
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